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Drive Coupling 
BACKGROUND OF THE INVENTION 

This invention relates generally to drive devices, and more particularly, to a 
5 coupler for use in connection with a drive device and an output shaft or axle. Such drive 
mechanisms may be used in a walk behind snow thrower or blower, a walk behind 
mower, tiller or other suitable vehicles. This invention could also be used in non-vehicle 
applications where the disclosed coupling feature is desired. 

1 0 Summary of the Invention 

The coupler of the present invention may be mounted to one or more output 
shafts, which may also fiinction as axle shafts to drive the wheels of a vehicle. By 
attaching such a coupler by means of a linkage to a hand-controlled actuator, an operator 
may engage or disengage the coupler to engage or disengage a drive device with respect 
15 to vehicle wheels. In an application where a pair of couplers are mounted on a solid axle 
shaft, selective engagement and disengagement of the couplers will permit steering of the 
driven mechanism. 

Other benefits and objects of this invention are disclosed herein and will be 
obvious to readers of ordinary skill in the art. The features disclosed herein can be 
20 combined to create a unique design; it should be understood, however, that such features 
are unique in their own right and can be used independently with other transmission, 
transaxle or vehicle designs, as will be obvious to one of ordinary skill in the art. 
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Brief Description of the Drawings 

Fig. 1 is an end view of a snow thrower incorporating one embodiment of the 
present invention, with certain elements removed for clarity and with a portion of one tire 
sectioned. 

5 Fig. 2 depicts a side elevational view of the snow thrower of Fig. 1, with certain 

elements removed for clarity. 

Fig. 3 is a sectioned view of the coupler of one embodiment of this invention, 
where the coupler is in the disengaged position. 

Fig. 4 is a sectioned view of the coupler of Fig. 3 in the engaged position. 
10 Fig. 5 is a partially sectioned perspective view of the coupler of Fig. 3, shown in 

the disengaged position with a first embodiment of an actuation mechanism. 

Fig. 6 is a partially sectioned perspective view of the coupler and actuation 
mechanism of Fig. 5, with the coupler shown in the engaged position. 

Fig. 7 is an exploded view of the engagement dog, bearing ring, and wheel hub of 
1 5 the coupler shown in Fig. 3. 

Fig. 8 is a view similar to that of Fig. 5 depicting a second embodiment of an 
actuation mechanism for the present invention. 

Fig. 9 is a view similar to that of Fig. 5 depicting a third embodiment of an 
actuation mechanism for the present invention. 

20 

Detailed Description of the Drawings 
Turning now to the figures, wherein like reference numerals refer to like 
elements, there is generally illustrated in Figs. 1 and 2 a walk behind implement in the 
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form of snow thrower 10 with a drive device in the form of a hydrostatic transaxle 12. 
As noted above, the use of snow thrower 10 is exemplary, as this invention could be used 
with various applications. In these figures, multiple embodiments are depicted and the 
reference numerals for similar elements between embodiments generally have the same 
5 item number with a numerical prefix added. 

In the embodiment depicted in Figs. 1 and 2, hydrostatic transaxle 12 has a single 
output shaft 14 driving wheels 16. A pair of coupler mechanisms 20 in accordance with 
the present invention are used to connect and disconnect drive torque from hydrostatic 
transaxle 12 to wheels 16. 

10 Transaxles such as that shown in Figs. 1 and 2 generally operate on the principle 

of a prime mover 22 driving an input 24. As known in the art, e.g., input 24 drives a 
variable hydraulic pump. The detailed internal structure of hydrostatic transaxle 12, 
including the hydraulic pump and motor, swash plate and the like, is not shown herein, 
but the reader is referred to U.S. Patent Nos. 5,314,387 and 6,122,996, both of which are 

15 incorporated herein by reference, for a description of such structure. 

It will be understood that the displacement of the variable pump is controlled by 
the position of a control arm 26, which is non-rotatably mounted to trunnion 28 and 
which rotates trunnion 28 to position a movable swash plate to vary the displacement of 
the hydraulic pump. Fluid from the hydraulic pump flows through porting to a hydraulic 

20 motor, which then drives a motor shaft. The motor shaft may also be an output shaft, or 
the motor shaft may drive a gear reduction that then drives an output shaft 14, which in 
the embodiments depicted herein is an axle shaft. By varying the angle and direction of 
swash plate rotation, the direction of rotation and speed of the motor shaft is varied. 
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Other hydrostatic transmission and transaxle designs are known in the art and 
could be used with the present invention. Similarly, while the use of hydrostatic 
transaxle 12 is the preferred embodiment, this invention could be used with other drive 
devices, including mechanical transmissions and the like. 
5 Coupler mechanism 20 comprises an engagement dog 36 which is mounted on 

and axially moveable with respect to axle 14 and which is also engageable to wheel hub 
42. Coupler 20 has a first engaged position where rotation of axle 14 is transferred to hub 
42, as shown in Figs. 4 and 6, and a second disengaged position where hub 42 is 
uncoupled from axle 14, as shown in Figs. 3 and 5. A linkage mechanism 48 is used to 

1 0 move coupler 20 between these two positions. 

Axle shaft 14 contains one or more slots or grooves 32 formed therein for 
containing a plurality of bearing balls 34. Engagement dog 36 is mounted about the 
periphery of axle shaft 14 and includes grooves 38 formed therein. Bearing balls 34 also 
engage grooves 38, so that the engagement of bearing balls 34 with both grooves 32 and 

15 grooves 38 will cause axle shaft 14 to drive engagement dog 36, while also permitting the 
axial movement of dog 36. Other suitable engagement means that allow for sliding 
movement between shaft 14 and engagement dog 36 may also be used in place of balls 
34. 

Engagement dog 36 also includes a plurality of slots 50 formed on the periphery 
20 thereof, and a corresponding set of slots 52 are formed on the inner surface of hub 42. A 
bearing ring 39 containing a set of caged balls 40 is located between dog 36 and hub 42 
to fimction as an engagement device. When coupler 20 is in the engaged position, balls 
40 are located in slots 50 and 52 to transmit movement of axle shaft 14 to wheel 16. 



4 



36400.66/USl 

When coupler 20 is moved to the disengaged position, balls 40 are positioned 
along line 44 on the periphery of dog 36 and line 46 on the interior of hub 42. hi this 
position, balls 40 are free to spin relative to dog 36 and hub 42, and any movement of 
axle shaft 14 will not be communicated to hub 42. 
5 Retaining rings 54 and 56 may optionally be provided in dog 36 and hub 42, 

respectively, to aid in maintaining the engagement of dog 36 with coupler 20 in the 
disengaged position. When dog 36 is moved to a disengaged position, the separation of 
grooves 50 in dog 36 from grooves 52 in hub 42 will cause balls 40 to immediately 
become disengaged from one or both sets of grooves. If, for example, balls 40 remain 

10 engaged with grooves 50 during movement of dog 36 to the disengaged position, then 

retaining ring 54 contacts balls 40 and forces them from grooves 50. Slots 50 and 52 may 
also be optionally shaped to assist in maintaining bearing ring 39 in the region between 
slots 50 and 52 when dog 36 is disengaged. This is preferably done by forming radii 62 
at the ends of slots 50 and by forming radii 64 at the ends of slots 52, as shown most 

15 clearly in FIG. 7. 

Shaft 14 engages hub 42 by means of a bearing 66. Bearing 66 may be formed as 
part of hub 42 or may be pressed into hub 42. Hub 42 may then be rotatably constrained 
on shaft 14 by step 68 and retaining ring 70. 

Retaining rings 54 and 56 would stop against balls 40 to maintain engagement of 

20 dog 36 and balls 40 if dog 36 were to move that far. As described fiirther below, the 
engagement mechanism may also maintain the position of dog 36 within coupler 20. 
Retaining ring 54 is positioned within retaining ring groove 58 in dog 36. Retaining ring 
56 is positioned within retaining ring groove 60 in hub 42. 
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Different mechanisms can be used to move coupler 20 between the engaged and 
disengaged states. Figs. 5 and 6 depict a first embodiment of an engagement and 
disengagement mechanism comprising an over-center plate 72 moved by linkage 48. 
Because plate 72 is longer than the distance between fasteners 74, it tends to remain in 
5 the position established by linkage 48. Thus, in Fig* 5 the position of plate 72 aids in 
maintaining the disengaged position of dog 36. In Fig. 6 the position of plate 72 aids in 
maintaining dog 36 in the engaged position. For situations where design requirements 
dictate a preference for the disengaged position, a bias spring may be added to move plate 
72 into the disengaged position upon release of an actuation handle 76. 

10 Opening 78 is used to assist in the assembly of plate 72 to shaft 14. At first end 

80, opening 78 is large enough to allow dog 36 to be inserted therein. Dog 36 is inserted 
until groove 82 is aligned with edges 84 of opening 78. Dog 36 is then moved toward 
opposite end 86 of opening 78 while edges 84 are engaged in slot 82. End 86 is narrower 
than the outer diameter of dog 36, and thus the engagement of slot 82 by edges 84 will 

15 act to axially constrain dog 36 on shaft 14. Once plate 72 is positioned to constrain dog 
36, fasteners 74 may be secured to a moimting bracket. The design of fasteners 74 
preferably allows plate 72 to move angularly with respect to fasteners 74 to minimize 
stress on plate 72. However, plate 72 may also be designed to move in the manner 
previously described with fasteners 74 tightened against plate 72. 

20 Fig. 8 depicts a second embodiment of an actuation mechanism for use in the 

present invention. In this embodiment, linkage 48 is connected to a pivot plate 88. Pivot 
plate 88 is pivotally mounted by means of openings 90 to a support bracket (not shown) 
which would be attached to the vehicle. Movement of linkage 48 causes pivot plate 88 to 
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rotationally move about openings 90, causing plate 172 to move correspondingly by the 
interaction of plate grooves with plate 172. Plate 88 may be installed in opening 178 
similar to the method of installation of dog 36, or plate 88 may be inserted in opening 178 
and then rotated to engage grooves 92 with plate 1 72, and then secured in position by 
5 means of pins or other similar devices positioned into openings 90. 

Fig. 9 depicts a third embodiment of actuation mechanism for use with this 
invention, wherein linkage 48 is connected to guide 94, which then interfaces with 
groove 82 by means of pins 96. The end of 94 opposite to pins 96 would be constrained 
to provide a pivot for guide 94. It will be understood that other methods of moving the 

10 coupler 20 between the engaged and disengaged positions could also be used herewith. 

While specific embodiments of the invention have been described in detail, it will 
be appreciated by those skilled in the art that various modifications and altematives to 
those details could be developed in light of the overall teachings of the disclosure. 
Accordingly, the particular arrangement disclosed is meant to be illustrative only and not 

15 limiting as to the scope of the invention which is to be given the full breadth of the 
appended claims and any equivalents thereof. 
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